eyebrows, the tip of the nose, the lips and the teeth of the corpse were gilded, and a gold coin placed between the teeth, or the tongue was covered with thin gold plate. The gold, however, had nothing to do with the conservative treatment, or restoration, of the teeth.
As to whether mechanical dentistry was practised by the Egyptian dentists of those times it is more difficult to speak with certainty. Professor Ebers says that as the Etruscans knew the art-as shown by a specimen in the museum at Orvieto, taken from an Etruscan tomb dating from the fourth to the sixth century B.C.it is most probable that the Egyptians were not ignorant of it. However, this view does not seem to be borne out by the examination made of the skulls of the wealthy classes.
Amongst that other ancient race the Hebrews, of whom we have detailed history, we find no reference to the prevalence of dental diseases. In those excellent sanitary laws drawn up by Moses for safeguarding the health of the Hebrews under his care during their wanderings from Egypt to the Promised Land no rules are laid down for the care of the mouth and teeth. This is probably because the Hebrews rejoiced in sound and healthy teeth. There is no evidence for supposing that the omission in this respect was due to carelessness or lack of appreciation of the teeth. On the contrary, the teeth were evidently regarded as objects of beauty and great value, for in the criminal code drawn up by Moses it is enacted that if any man do injury to another then shall he give life for a life, an eye for an eye, and a tooth for a tooth. And it is further enacted that if any man knock out his slave's eye or tooth, then must he let that slave go free for the sake of his lost eye or tooth.
Amongst the Greeks, during the first centuries of their civilization, we find no reference to dentistry or other sciences, the writings up to the time of the Siege of Troy, supposed to be about 1184 B.C., being almost entirely hymns in praise of the gods. Homer, in his Iliad, written about 900 B.C., does not mention the subjects although he frequently describes how the javelin or the sword crashed through the teeth of the warriors; from which it would seem that the services of a dentist were often needed, though not forthcoming. A few centuries later Herodotus and Aristotle give us some information on the subject of the teeth, but as Aristotle tells us that the instruments of the toothdoctors are the scraper and the extractor, we gather that dental operations then were very restricted in scope, and included only the extraction of loose teeth and the removal of deposits of salivary calculus.
73.
Hippocrates, born about 460 B.C., devotes several chapters to the description and treatment of dental and oral diseases. He recommends the extraction of very loose teeth with leaden forceps, but regards the extraction of firmly fixed teeth as a dangerous operation. He describes the troubles sometimes attending the eruption of wisdom teeth, also alveolar abscess and necrosis of the jaw-bones; but the treatment recommended does not extend beyond the use of fomentations and mouth washes. He describes the period of the first dentition, and draws attention to the many ailments that afflict infants at this time. He gives detailed directions for the treatment of fracture of the mandible by means of a leather chin splint and bandages, a method which survived for two thousand years. Ulceration of the tongue due to sharp edges of decayed and broken teeth is noticed by him; and to him was ascribed by his later commentator Galen the first use of the file for smoothing and shortening teeth. After the subjugation of the Greeks by the Romans about 160 B.C., their history becomes merged in that of the Roman Empire.
Amongst the Romans we have definite documentary evidence that dentistry was extensively practised at an early date, for one of the laws of the twelve tables passed in 450 B.C. refers to teeth sustained by gold wires. Here it is made unlawful to bury jewels with a corpse, exception only being made in the case of teeth bound together with gold wires. There are to be seen in the Civil Museum of Orvieto in Italy two small dentures composed of soft gold bands carrying teeth apparently carved from ivory. These were removed from an Etruscan tomb and date from the fourth or fifth century before the Christian Era.
Cornelius Celsus, born 25-30 B.C., writes very fully on the subject of dentistry, one very interesting description he gives being that of the proper method of extracting a tooth. He says the gum must first be scraped away and separated from the tooth until the latter is quite loose, as it is very dangerous to extract a firm tooth. When it is possible take out the tooth with the fingers, or if this is not possible use forceps. If there is a large cavity in the tooth, fill it with lead or lint to prevent fracture. Here is the first mention of filling carious cavities in the teeth, not, however, for their preservation.
Celsus recommends treatment of a fractured mandible by tying together the teeth on either side of the seat of fracture with silken ligatures; he also advocates the use of the splint described by Hippocrates.
In the year 50 A.D. Scribonius Largus, in the reign of the Emperor Claudius, propounded a new theory of the causation of dental caries, ascribing it to the action of small worms, and for their destruction he prescribed fumigation. This idea of the causation of dental caries existed until the middle of the eighteenth century, and all our modern scientific researches have but succeeded in reducing these worms to a microscopic size.
About 100 A.D. Archigenus, surgeon in the time of the Emperor Trajan, discovered and described the operation of rhizodontrophy for alleviating the pain arising from inflamed and discoloured teeth.
Pliny the elder, historian and proconsul, born in 23 A.D., was in his later years a prolific author, thirty-seven volumes of his writings being extant; he is described, by the way, as having fallen a victim to his desire for knowledge in an eruption of Vesuvius 79 A.D. He emphasizes the necessity of thoroughly washing the teeth with salt, and the use of an uneven number of mouthfuls of water (1-3-5, &c.), and advocates the use of tooth-picks to prevent bad odours in the breath. He affirms that there is a poison in the human teeth which dulls the lustre of a mirror and is fatal to the unfledged young of doves. He gives far less practical advice for further prophylaxis in that he advises everyone to eat a mouse every two months to ward off pains from the teeth. He gives many prescriptions for tinctures and tooth powders, deprecates extraction of teeth, advocates filing elongated teeth in two or more sittings, and divides dental pain into three groups-the first having origin in the teeth, the second in the gums, and the third in compression of the nerve.
Loosening and early loss of the teeth seems to have been very prevalent amongst the Romans, as all the authors devote attention to it and give many prescriptions for its prevention and cure; most of the ingredients of these being very unpleasant, such as the powdered excrement of the mouse, &c. The mechanical branch of dentistry was extensively practised in the Roman Empire by slaves and freed men. It was crude, and consisted in joining together several teeth that had come out, and later teeth carved from ivory and other animal teeth, and attaching them to the adjoining teeth with strips of soft gold, horsehair and silk ligatures. This work commanded high fees and led to specialization in dentistry, as the doctors of the period did not concern themselves with any but medicinal treatment.
The name of one Casellius has come down to us as that of the first dental practitioner. He had a shop on the Aventine Hill in Rome during the reign of the Emperor Domitian about 90 A.D. Martial tells us that he was renowned throughout the Empire, and became as rich as a senator; also that he was held in great esteem by ladies of high degree, in that he was able to restore by means of his art the charms which they had lost.
Whatever progress was made in the dental art during the Empire seems to have been lost after its fall, as the only writer of later times who devotes much attention to the teeth and their maladies was Galen, born in 131 A.D., and although he wrote fully on the subject he tells us nothing new. Other medical writers for several centuries devote only very slight notice to the teeth, and we find no references in the literature of the times to dentists practising their art.
A few references to Latin authors of the following two or three centuries will show how little advance was made during that period.
Adamantius of Alexandria, in the end of the third or beginning of the fourth century, draws attention to the influence of the canine teeth on the shape of the face and draws deductions, from their relative positions, as to the character of the individual.
Marcellus Empyricus, at the commencement of the fifth century, gives the following advice for extracting painful teeth. Anoint the patient's nose with the marrow of a hare and green oil, tell him to hold his breath and clench a stone between his teeth and then yawn widely. At this moment the humour producing the pain flows out and the tooth can easily be removed without causing suffering.
Aetius of Amida, in the middle of the sixth century, claims the discovery of the use of the file for elongated teeth. He elaborates Galen's theory of nerve-supply of the teeth and says that fine terminal branches of the trigeminal nerve enter through the open ends of the roots of the teeth, and for this reason they only, of all the bones, are sensible of pain.
Here we may leave the consideration of dentistry in antiquity and pass on to the so-called Middle Ages. In these times, following the decline and fall of the Roman Empire, civilization, with its attendant arts and sciences, is found most highly developed in Arabia and the North of Africa, and it is in the writings of the Arabian savants that the history of dentistry for several succeeding centuries is preserved to us.
Abou Bekre Mohammed ben Zakaria el Razi, later commonly referred to as Rhazes, was born in Persia in 850 A.D. He counsels the avoidance of extraction of teeth. For peridental inflammation he recommends scarification, the use of opium, and the application of leeches. Carious cavities, he says, should be filled with a mixture of alum and mastic. He records a case of re-formation of a mandible after total destruction by necrosis.
Later on Avicenna (980-1037) wrote as his chief work the "Canon" -a treatise on pathology and therapeutics. In the chapters dealing with the teeth he describes the acute pulsating pain felt in a tooth as due. to the root containing too much fluid, and advises perforating the root to let out the fluid and permit of the application of remedies., He gives the following directions for the avoidance of dental troubles: Do not eat substances likely to decompose-such as fish and milky foods; avoid things very hot or very cold-especially in rapid succession; do not eat hard substances, and do not pick your teeth. Rub them frequently with honey or baked salt.
We find that these and other Arabian writers of the times have derived all their knowledge from, and based their treatment upon, the older Greek physicians, and beyond further elaboration of their already complex prescriptions have not really advanced the science of dentistry in any respect. It is evident that the profession confined itself entirely to the surgical aspect of dental disorders, and left the mechanical side of prosthetic dentistry to quacks and charlatans. So much so that Abulcasis thought it necessary to warn the public against those ignorant persons who confined their efforts to the manufacture of artificial teeth. " Al-tasrif," the magnum opus of Abulcasis, otherwise called Absarabius, is interesting and shows some originality of thought. In it he describes his treatment of dental fistulh with the button cautery. He depicts there, too, a large number of dental instruments. He writes at length -n the subject of tartar and the necessity for its removal, and devised a set of instruments for this purpose. The method of extraction he advocates would not find favour with our modern patients. He advises, first, that you find the right tooth, not necessarily the one the patient points out; then cut away all round with a scalpel; then take hold of the tooth with light forceps having short handles, and gently move it to and fro. Then take the patient's head between your knees, and with stronger forceps having steel handles and corrugated blades use force sufficient to remove the tooth, taking great care not to break it; for, he says, a root left behind often gives rise to greater pain than the original. He describes the use of files and enamel chisels for separating teeth, also how to ligature loose teeth with gold wires, and how to make and fix a substitute for a lost tooth, carving it from ox-bone. He also describes salivary calculi, and how to remove them from the sublingual duct.
The decadence of Arab influence in civilization coincides with the period of the expulsion of the Moors from Europe. Through many succeeding centuries, however, their methods were practised and their nostra administered, in the treatment of dental disorders, by the hordes of quacks, mostly of Jewish origin, who wandered throughout the length and breadth of our continent.
We might here take a glance at the condition of dentistry in our own country. The ancient Britons living in natural uncivilized conditions-dressed chiefly, as we understand, in their birthday dress stained with woad-presumably had no dental disorders other than traumatic ones, and what treatment may have been required was, no doubt, supplied by the Druids. Dental surgery must, therefore, have been imported into our isles by the Romans during their occupation, which began about A.D. 55. There is every reason to believe that the art was practised here throughout the 400 years this lasted, for, although I find no record of dental instruments having been found amongst Roman remains in Britain, large numbers of dental forceps have been recently found amongst late Roman remains at Homburg in Germany, and what was practised in one Roman colony was most probably practised in others. About 411 the Roman legions were recalled to Italy to repel the invading Goths, and when England became England about 449 by the incursion of the Angles and the Saxons, the immediate progenitors of our English race, these latter proceeded to exterminate the ancient Britons, and with them all trace of Roman civilization. During the 550 years of the Anglo-Saxon period the treatment of diseases by herbal decoctions, charms and incantations prevailed, even whilst knowledge of the Hellenic School flourished amongst the Arabs. In the " Master of the Rolls" series of records there is a volume entitled " Leechdoms, Wort Cunning and Starcraft of Early England," translated from the collection of Anglo-Saxon manuscripts, and edited by Cockayne.
In this, Marcellus, A.D. 380, directs, as a cure for toothache, to say "Argidam, margidam, sturgidam!" also to spit in a frog's mouth and request him to make off with the toothache. In the Herbarium of Apuleius there are 185 herbal remedies for various disorders, including many for toothache, of which the following are samples: " For the toothache take the same wort betony and boil it down in old wine or in vinegar to the third part; it will wonderfully heal the soreness of the teeth and swelling. For sore of the teeth, and if they wag, take the wort Britannica, it out of some wonderlike virtue will help. For toothache give to eat heads of the solsequiam. For toothache take a root of Bothen, give it to eat, without delay it removes the sore of the teeth, and let him hold the ooze in his mouth, soon it healeth the teeth. Leaves of this same wort, bone-wort, bruised and mingled with honey, heal the canker of the teeth, from which often the teeth fall out. For sore of the teeth and gums take seed of the same wort, lousebane, seethe it in vinegar; let him hold then in his mouth some of the vinegar for a long while; sore of the teeth and of the gums and all rottenness of the mouth shall be leechened."
The next manuscript of interest is Bald's " Leech-book." This was written about 900 A.D., and probably at some time belonged to the Abbey of Glastonbury. According to an inscription on it, it was originally the property or even the work of one Bald, a leech or doctor. In section 6 of the first book are given seven "leechdoms for sharp pain in the teeth, either for the upper toothache or for the nether"; of these I will quote only one. "For tooth wark, if a worm eat the tooth take an old holly leaf, and one of the lower umbels of hart-wort and the upward part of sage; boil two doles in water, pour into a bowl and yawn over it, then the worms shall fall into the bowl. If a worm eat the teeth take holly rind over a year old and root of carline thistle, boil in so hot water, hold in the mouth so hotas thou hottest may. For tooth worms take acorn meal and henbane seed, and wax of all equally much, mingle these together, work into a wax candle and burn it, let it reek into the mouth, put a black cloth under, then will the worms fall on it." In section 4 of book iii. it says: "For toothache chew pepper frequently with the teeth, it will soon be well with them again, seethe henbane roots in strong vinegar or in wine, set this into the sore tooth and at whiles chew with the sore tooth, it will be well. If the teeth be hollow chew rosemary roots with vinegar on that part."
In a manuscript of this time concerning schools of medicine one section deals with " the flesh which waxeth about the teeth, and maketh the teeth wag, and disturbeth them." Another section deals with the nature of teeth as described by the Greeks, and of the causes of toothache it says: " Often the worst humour cometh to the teeth from the head in such manner as it droppeth off a house upon a stone, then it getteth the better and drilleth through and pierceth the stone, similarly the moisture of the head from above falleth upon the teeth and pierceth through them and causeth thein to rot and swell, so that the teeth can endure neither heat nor cold, especially the grinders teeth which are fastened each with four roots, and then they leave their roots, then they turn swart and fall." From the relatively numerous remedies given for dental disorders in these manuscripts, it is evident that our Anglo-Saxon forefathers suffered considerably from dental disease.
For the first three centuries after the Norman conquest of England in 1066 there are practically no records of social life; and as we are dependent upon Chaucer and the poem of Piers the Plowman for any knowledge of the intimate details of the habits of the various grades of society in those times, we can guess from what they tell us that the serfs and poorer classes found great difficulty in sustaining life at all; the merchant classes had enough to occupy them in extending their trade and paying their taxes, and the upper classes were continually occupied in fighting the French, Scotch and Welsh, and in fighting aimongst themselves. The arts and sciences therefore which need prosperity and security in national life for their development must have been in an embryonic or non-existent state in England in the Middle Ages.
Probably in England, as on the Continent, wandering empirics of Jewish nationality who had obtained their methods from Arabian sources practised dentistry in these times; but as the Jews were expelled froiml Britain in 1290, and Green the historian tells us that from that timie up to the time of Cromwell no Jew touched English ground, even this degree of skilled attention was lost to us. Force must have been the chief factor in, tooth extraction in those days, as I have discovered a copy of a fourteenth centurv iimanuscript illumiination in which a tooth-drawer is depicted at work. He has round his neck a wreath of past trophies in the form of a string of apparently sound miiolars. He is using an enormous pair of forceps seemingly 2 ft. long, and the handles are held each in one hand after the miianner of modern grass-cutting shears.
As the power of the Romnan Catholic Church increased, and monkish orders were established, the monasteries becam--e the centres of surgical and medical practice very empiric in quality and lacking in progresswhilst our branch received there very little attention. In 1160 the clergy were forbidden by the Church authorities to practise the surgical part of miiedicine as something low and unworthy, and on the ground that the Church abhors blood. The menmbers of the monastic orders deputed to undertake the work of barbers and shavers of tonsures for the miionks had gradually assu-ned the duties of minor surgery and tooth extraction, and in the course of time many of these separated themselves fromii the muonasteries, and, practising entirely among the laity, established the profession of barber-surgeons. A certain amount of light is thrown upon the condition of dentistry in these times by the recorded history of the Barbers' Company. A charter was granted to the barber-surgeons by Edward IV. in 1462. It begins by reciting how " Our beloved, honest and free men of the trade of barbers of the City of London, using the craft or faculty of surgeons, have for a long while diligently and laboriously occupied themnselves with the wounds, bruises, hurts and ailments of our lieges, as well as in bleeding them and drawing their teeth." '
In the course of time dental operations were more and more neglected by the barber-surgeons, no doubt owing to the difficulty and uncertain success attending the operation of tooth extraction with crude instruments and no knowledge of dental anatomiiy, and the loss of prestige to a settled practitioner consequent upon frequent failures in this operation; so this department fell again into the hands of the peripatetic quacks, who were careful to leave the district before the painful results of their failures became apparent. In the reign of Henry VIII., in 1540, an Act of Parliamiient was passed uniting and incorporating the separate bodies of surgeons and barber-surgeons. This Act, whilst confirmuing the privileges granted in the charter of Edward IV., and conferring several new ones, includes a provision that " no mnanner of person within the City of London, suburbs, and one miiile therefrom using any barbery, shall occupy any surgery, letting of blood or any other thing belonging to surgery, except drawing of teeth," &c., &c. Thus was the practice of tooth extraction, as it were by law, relegated to the shavers and charlatans. There were, however, apparently still some dentists in those times who conducted their practices on professional lines, and were held in some esteem-i by their surgical colleagues, for there is an entry in the records of the Barbers' Company in 1551: "John Bryckett, tooth-drawer, hath been admitted for a brother in this house." (Since writing this paper my attention has been called to a series of articles on the early history of dentistry in England which have appeared in the British Dental Journal, and to these I would refer you for a fuller account of this period.)
To return fromii this chronological digression. Amongst the Germanic races in Europe in the earlier centuries of the Middle Ages the healing art was entirely unknown, and dental troubles were treated by incantations and the use of substances having supposed mllagic properties. The favourite imiethod, for instance, of encouraging the painless eruption of children's teeth was to suspend round the neck of a child a thread soaked in blood by passing it through the eyes of a living mouse.
The foundation of the earlier universities, which succeeded the older monastic colleges of Salerno and Monte Cassino, did not much improve matters in this respect. We do, however, find amongst the writings of several of the Italian professors of medicine and surgery some scanty descriptions of dental diseases and their treatment. Of these writers may be mentioned:-Bruno de Longoburgo of Bologna (1252). Lanfranchi (1300), who recommends the use of narcotics for alleviating the pain of toothache.
Guy de Chauliac, a celebrated surgeon in the latter half of the fourteenth century, gives merely a rechauff6 of the ideas of Abulcasis on the teeth. He was in some other respects a reactionary in that he taught, on the lines handed down from Galen, that the promotion of suppuration was necessary for the healing of wounds, and so by his great authority and weight stopped the progress that might have been made in promulgating the theory of his brilliant predecessor Theodoric that suppuration was not only unnecessary to the healing of wounds, but actually retarded the process.
Pietro di Argelata of Bologna (1452) writes on similar lines, and also recommends the use of strong acids for cleansing carious cavities in teeth.
In 1470 Johannes Platearius, professor at Pisa, recommends the sitting posture as the most convenient for the patient during an operation; evidently an innovation. He also lays great stress upon the necessity for plenty of fresh air during the operation of extraction, seeming to have a prophetic knowledge of later theories as to air-borne infection of wounds.
The last writer of this period to be mentioned is worthy of particular note. Giovanni d'Arcoli, professor at Bologna and Padua, died in 1484. He wrote at length and with originality on the subject of the teeth. He recommends the use of thin gold leaf for filling carious cavities, having first cleansed the cavity with strong acids. This is the greatest advance so far towards conservative dentistry, no more durable substance having been, up to tbis time, employed for this purpose than mastic and wax.
The worm-theory of caries receives full recognition at the hands of all these later authors.
SIXTEENTH CENTURY.
In the sixteenth century we find a greater number of authors on dental subjects, and amongst these may be mentioned Alessandro Benedetti, professor at Padua, and Giovanni da Vigo, surgeon to Pope Julius II; he deplores that the extraction of teeth should be in the hands of quacks, and writes of gold fillings. However, he relegates other and more serious surgical operations, such as the radical cure of hernia, treatment of cataract and vesical calculus, to the " vagabonds qui courent de pais en pais."
The first treatise on the teeth appearing origimally in a language other than Latin or Greek was written in 1572 by Walter Ryff in German. It deals with the face, eyes and teeth, and in it he gives direction how to keep the mouth and gums clean, healthy and in good condition. He describes and depicts many instruments, scalers, forceps and keys. This work was soon followed by a brochure in French published in 1582 by Urbain Hemard, surgeon to Cardinal Georges d'Armagnac. It was entitled, "A Study of the True Anatomy of the Teeth, their Nature and Properties, and the Diseases to which they are Subject." I will not weary you by referring to all the authors of this period, but one stands pre-eminent. Ambroise Pare was born about 1510, and died in 1590. His writings on surgery are numerous, and their importance and influence can be deduced from the fact that the eleventh edition appeared in 1652, 100 years after their original publication. He describes the macroscopic anatomy of the teeth, their attachment to the jaws, and their sensitiveness. He advises the use of hot garlic and oil of cloves for the alleviation of toothache, and recommends the use of vitriol and the actual cautery for the destruction of the caries-producing worms. In Pare's works we find the first mention of tra;splantation and replantation. He apparently did not himself practise these operations, but enumerates cases. He does not write at length upon mechanical dentistry, but indicates that in his time artificial teeth were made of carved bone and ivory, and were fixed to the adjoining teeth with gold and silver wire. The use of obturators is described by Par6, and most probably they were introduced by him. The obturator was made of a thin gold or silver plate, somewhat larger than the orifice to be covered, to the convex surface of which a sponge was fixed; this sponge, lying in the nasal cavity, absorbed moisture and so swelled, in this way holding the obturator in position. He also describes artificial noses made of gold or silver plate, or of cardboard; these were covered with tinted linen and held in position by a cord passed round the back of the head. Pare also recommends deep incisions into the gum over erupting teeth.
Of other writers Peter van Foreest, professor at Leyden, recorded many useful clinical observations about 1580. He condemns the consumption of sweetmeats as harmful to the teeth. He also describes many cases of inflammation and extensive tumours resulting from the presence of artificial teeth, and on these grounds condemns the use of artificial teeth in toto.
Theodore Zwinger, a Swiss professor about this time, was a timid man. He advises that in order to avoid responsibility for the grave accidents which frequently attend the operation of extraction of the teeth these operations should be left to the quack tooth-pullers.
An amusing and interesting case which received a good deal of notice in the literature of this period was that of the boy of Silesia with the golden tooth. It is recorded by Jacob Horst, professor of medicine in Helmstadt, that there was in 1595 at Schweidnitz in Silesia a boy aged 10 who had a golden tooth. Horst proceeded to write a book about it: " De aureo dente maxillari pueri Silesii." He describes this as a supernatural event due to the birth of the boy taking place on December 22 when the sun was in conjunction with Saturn in the zodiacal sign of Aries, and deduced from this that the time of the golden age was at hand. The deductions and predictions published in this book were widely criticized by Horst's colleagues. In particular, a Scotchman, Duncan Liddell, heaped ridicule on Horst's ideas, and stated that if the sun were in conjunction with Saturn in December he should consider it a much more wonderful event than for a boy to be entirely made of golden teeth, seeing that the sun does not enter the sign of Aries until March. ]Re also pointed out that the gold on the tooth stopped short of the roots.
Another doctor, Balthasar Camindus, records that for many months before the date of his writing the guardians of the boy had refused to allow him any longer to be examined by experts, from which he deduced that the tooth was only covered by gold leaf and that the roots of the tooth were beginning to show their base composition owing to further eruption of the tooth. It appears that the tooth in question was the first lower molar on the left side, and that the second premolar was missing, probably not having erupted, the second temporary molar having been shed. The golden tooth would seem to our prosaic minds to have been the work of some clever jester, born before his time, who was tempted by the ease of access to the tooth to create and exploit a lucrative freak. He may have overlaid the tooth with gold leaf, or have adapted a gold crown. If it was a gold crown it is certainly the first recorded instance of this common object of latter-day prosthetic invention. An explanation advanced by a German critic is that the tooth was covered by golden yellow tartar, but this is surely to credit the observers of that time with a very slight acquaintance with the desirable metal, if they could mistake lime salts for gold.
The seventeenth century was not marked by any great discoveries or advance in odontology. Forty or more books and pamphlets of German authorship were published during the century. They mostly dealt with toothache and the ailments of the dentition period, and we do not find in them anything particularly worthy of note. In France during this period the dental quacks flourished. The Pont Neuf was the centre of their activity in Paris. They were not over modest in their advertising methods, and appear to have had a somewhat flamboyant taste in costume, leaning towards richly embroidered cloaks and jewelled turbans as their most suitable working dress. Some of them are reported to have amassed large fortunes and to have had hankerings after political power. It is from the lampoonists of the time that the names come down to us of Arnaut, Carmeline, Brioche and le grand Thomas, as gentlemen of this persuasion.
Dupont and Pomard, Frenchmen, about 1633, recomimended the extraction and replantation of painful teeth.
Mathias Purmann, a doctor of Breslau (1648-1721), put on record the most important advance of the century; he is the first to describe the method of taking an impression of the mouth in wax as a preliminary to making an artificial denture. Possibly he was the discoverer of this useful practice.
The three Englishmen of this century who are liost noteworthy in connexion with our speciality are Highmore, Drake, and Cowper. Nathaniel Highmore, a surgeon practising in Dorsetshire, described the maxillary sinus called after him the antrum of Highmore' and its proneness to pathological changes. It was not, however, until fifty years later that surgical operations on this cavity were performed by James Drake and William Cowper; the latter established the practice of extracting the first molar and opening the antrum through its socket. He was the anatomist who discovered the glands named after him.
The two men of the century who were the founders of dental histological anatomy are worthy of special notice and remembrance. They are Marcello Malpighi, professor at Bologna, the describer of the rete Malpighii; and Anton van Leeuwenhoek, a naturalist of Delft. The latter was the first to construct a large microscope, and he gave a minute description of the dentinal tubules before the Royal Society here in London in 1678.
The only English book on dentistry of which we can find any mention is one by a nameless author published in 1687 and entitled "Curious Observations on that part of Chirurgery relating to the Teeth." EIGHTEENTH CENTURY.
Here we find France to the fore in the progress of dental science. France was the first country to recognize dentistry as a distinct, specialized branch of medical science. In May, 1699, after two or three centuries of internecine war between physicians, surgeons and barbers, an edict was passed creating, as a distinct subdivision of the surgeons' guild, the surgeon-dentists, or experts.
The state of dental literature at this period is well described by the great Fauchard in the preface to his first work published in 1728. He says: " Although surgery in general has been greatly perfected in these latter times, and many important discoveries in anatomy and methods of operation have been made, and many wise and curious observations have been recorded, yet dentists do not find sufficient records to aid them in performing all their operations. If some writers have described the teeth and their special maladies, such as Urbain Hemard and Bernard Martin, they have not done so in sufficiently detailed fashion.
"There are not either any public or private courses of instruction in surgery in which the maladies of the teeth are fully taught, or where the foundations for practising the art can be acquired. " The most renowned surgeons having abandoned this branch of their art, or at least having only very slightly cultivated it, it has, as a result, fallen into the hands of people without knowledge or experience, who practise it to the public danger without method or principles. " It is only since 1700 that the city of Paris has opened her eyes to this abuse. Those who desire to become dentists must now submit themselves to examination. But although the examiners are without doubt very learned in all other branches of surgery, I consider, if I may be permitted to say so, that practising only those branches it would not be undesirable for these occasions to employ a dentist of known worth and experience, who would be able to test candidates as to their knowledge of those difficulties which long experience has taught him to expect in the practice of his art."
Pierre Fauchard, born in Paris in 1690, was the first to write a book on purely dental subjects, with the avowed intention of putting all he knew about odontology at the service of those who might desire to follow him in the study and practice of his calling. His chief work, " The SurgeonLdentist, or Treatise on the Teeth," first published in 1728, is a curious medley of scientific ideas and mediaeval survivals of treatment. He describes the macroscopic anatomy of the teeth on the lines of his predecessors, giving, however, a more detailed account. He also describes the microscopic structure of enamel. He devotes a good deal of attention to the health of the teeth and gives good advice as to their preservation. He condemns sugar as harmful, and considers the moderate use of tobacco as harmless. A long chapter is devoted to powders, opiates and mouth-washes, but the prescriptions are mostly bad according to our ideas. In the chapter entitled " General causes of the maladies relating to the teeth," we find only our old friends the vapours and humours in evidence. He divides caries into two classes, soft or putrefactive, and dry caries. He records and expresses his astonishment at it, that a t6oth well filled is frequently cured of caries for a long time. He gives no good explanation of hypoplasia, but compares it to the rusting of iron. He denies the existence of worms in dental caries, and says that if wormns are ever found they are introduced in the form of eggs with food, and doubts the presence of micro-organisms in the soft deposit covering badly kept teeth as described by N. Andry of the Faculty of Paris in 1700. In Chapter X he describes how to enlarge the openings into pulp-chambers and narrow pulp-canals by means of a bow and drill, and so foreshadows the modern dental engine. When writing on the extraction of teeth he describes the interesting methods of the charlatans of that time. These latter kept ready prepared small membranous envelopes each containing some chickens' blood and a tooth.
One of these was introduced unperceived into the patient's mouth, a pretence was then made of touching the aching tooth with a straw, or the point of a sword, the assistant then rang a bell loudly, and the patient spat out blood and tooth before the eyes of the astonished and credulous onlookers. Fauchard practised transplantation, replantation, immediate torsion by means of forceps, and immediate regulation by means of the key and forceps. For filling teeth Fauchard preferred lead or tin, beaten out thin and cut into fragments of varying sizes and placed in the cavity, much in the way we use non-cohesive gold cylinders, A-18 and there condensed and burnished. He considered that gold could not be so well adapted to the sides of the cavity and also considered its use an unnecessary extravagance. He is the first to give any clear and detailed account of the methods employed in mechanical dentistry. The materials used were human teeth, hippopotamus teeth, ox bones and teeth, and walrus tusks. He apparently did not know the use of wax modelling as already referred to, but obtained what accurate adjustment was possible by means of compasses, paper patterns and fiequent trying in the mouth. He relates his invention of a method for retaining an upper denture in an edentulous mouth by means of steel springs reinforced with whalebone, attached to an armature in the mandible-. He also mentions spiral springs for the same purpose, but does not recommend them. It must be noted, too, that he was the first to try enamelled teeth. He made dentures of hippopotamus ivory, to the front of which were attached strips of metal, upon which the forms of teeth had been enamelled. This in 1756. In the second edition of his book published in 1746 he mentions the application of the principle of suction for the retention of upper dentures. I have dwelt at such length upon the work of Fauchard because his book marks a distinct epoch in the progress of dentistry, and I think he may be truly regarded as the father of dental science in that he first advocated special education in dentistry, and did what he could to advance this by publishing his methods and experiences for the benefit of others. The success of his works produced an abundant crop of publications in France during the remainder of the century, but it must be admitted that a large number of these appear to have been intended to attract the attention of the public, and not of the profession.
Jourdain and Bourdet both wrote many thoughtful books on dental subjects. Bourdet pointed out the cohesive properties of gold-foil and the use to be mnade therefrom.
To conclude this survey of the century in France a rapid glance may be taken at the history of the introduction of mnineral teeth. In 1774 a chemist named DuchAteau, living near Paris, found the colour and odour of his ivory denture so unpleasant that he conceived the idea of having it modelled in porcelain. He applied to M. Guerrard, a porcelain manufacturer. The first experiment failed owing to the shrinkage of the denture. Then followed a number of experiments, none very successful. He then associated with himself Nicholas Dubois de Chemant, a Parisian dentist, and they made prolonged experiments with the pate tendre form of porcelain just then introduced at Saint-Cloud. They modified this considerably to reduce its fusing point, and produced a workable porcelain body, and Duchateau communicated his discovery to the Royal Academy of Surgery in Paris in 1786. He had not, however, sufficient knowledge of dentistry to make his dentures satisfactory. Dubois de Ch6mant then severed his connexion with DuchAteau and pursued his experiments alone. He altered and improved the formula and made many dentures of what he termed mineral paste, which were successfully worn. In 1790 he received from Louis XVI. a patent of invention and so deprived Duchateau of any rights he may have had in the discovery. He then came to London, and obtained a patent for his mineral paste for fourteen years. Messrs. Claudius Ash and Sons took up the matter with de Ch6mant, and in 1837 were able to supply mineral teeth in quality and appearance somewhat approximating to the present perfected form.
In 1808 Fonzi, another Parisian dentist, conceived the idea of incorporating platinum pins in the mineral body, and *discovered also how to impart translucency to the teeth.
De Ch6mant practised for many years in London, apparently with very satisfactory results to his pockets, as in one of his books he speaks of having provided dentures for more than 12,000 persons. His books, however, have no scientific value and are devoted to self-laudation and advertisement of his success in the use of his discovery. Many of the cases he cites as benefiting by his treatment are incidentally interesting, showing as they do what horrible conditions of septic absorption and fetid exhalations resulted from the bone and ivory dentures in use before the introduction of mineral teeth and metallic bases. Whatever may have been the true facts of the discovery, it is beyond question that by his life's work in this direction Nicholas Dubois de Ch6mant conferred a great boon upon humanity in abolishing the abominable, inartistic and insanitary bone dentures.
In surveying English dental literature during the eighteenth century we find very little advance in the technique of dental surgery; indeed, we find our English dentists a long way behind their French confreres and apparently not conversant with Fauchard's writings, but we find at homne more decided and solid progress in what may be regarded as the scientific basis of our speciality.
With the work of John Hunter, dentistry finally emerged from its empirical stage and henceforward develops on scientific lines grounded upon the anatomical and physiological data given to us by him in his A-18a " Natural History of the Human Teeth" and " Practical Treatise on the Diseases of the Teeth," published in 1771 and 1778. These books should be read by everyone interested in the study of dentistry. They are admirable in their profound thoughtfulness and lucidity of explanation. The .mention of a few points dealt with by him will serve. He tells us that caries of the teeth is a disease whose nature is inexplicable, in that it appears to be peculiar to these organs and is not due to external irritation or to a chemical process; it is rarely found in the roots of the teeth, and hardly ever occurs after the age of 50. He denies that one tooth infects another. He recommends lead for filling cavities in teeth. He states that invasion of the pulp by caries necessitates its destruction by the actual cautery, and he is the first to enunciate that in such cases total extirpation of the pulp down to the apices of the roots is essential to successful filling and retention of a tooth. He describes two forms of pyorrhoea alveolaris, with and without suppuration, and considers it a disease of the alveolar periosteum. The extraction of temporary teeth as a corrective measure in overcrowding he strongly deprecates. The regulation of teeth, he says, should not be commenced before the eruption of the bicuspids, and the malplaced teeth should be brought into place by pressure. He recommends the extraction of bicuspids as a cure for superior protrusion. Benjamin Bell, of Edinburgh, in his " System of Surgery," contributed a number of valuable and important observations on dental subjects. We must not pass without notice the names of Joseph Priestley, Professor of Chemistry at Birmingham (1733-1804), and Humphrey Davy (1778-1829), the discoverers of nitrous oxide, although it was. left to others to apply its use for anesthetic purposes.
Germany lagged. somewhat behind in the eighteenth century, and of its authors we will only note Philip Pfaff (1756), who was apparently the first to make plaster models from wax impressions; he also practised capping exposed pulps; and Friedrich Hirsch (1796), who writes of a paste he had discovered for filling teeth, which hardened in situ, the forerunner, perhaps, of the cements of the present day. Documentary evidence as to the nature of this paste is, however, wanting.
NINETEENTH CENTURY.
At the commencement of the century we find a new country to the fore-the United States of North America. Building upon the solid scientific foundations laid by Hunter and Bell, our American colleagues Odonztological Section -with ingenuity and inventiveness so characteristic of their young nation-made rapid progress in the technique of our art, although their output of literature was not great.
The introduction of dental surgery into the United States was due to some French surgeons, with a knowledge of dentistry, who were attached to the troops under-Rochambeau and Lafayette which took part in the War of Independence. Of these the most distinguished was Joseph Lemaire, who not only practised as a dental surgeon, but also instructed many others in his art. James Gardette, who practised in Philadelphia from 1784-1829, was another of the French pioneers of dentistry in America. Horace Hayden, in 1825, gave demonstrations in operative dentistry. Edward Hudson, an Irishman, domiciled in Philadelphia in 1805, was the first to fill root-canals with gold, and he must have found that this required a large expenditure of time and patience.
In his book, " Guide to Sound Teeth," Shearjashub Spooner clainms for his brother, John R. Spooner, of Montreal, the discovery of the use of arsenious acid for the devitalization of tooth-pulps.
A notable figure in the development of our science in America was Chapin A. Harris, of Baltimore. As a young surgeon his attention was attracted to dentistry by the works of Hunter, Fox, and Delabarre. The publication of his "Principles and Practice of Dental Surgery" in 1839 marks a further distinct epoch in the progress of dental education. He was, too, chiefly concerned in the foundation of the first school of dentistry-the College of Dental Surgery established in Baltimore in 1839. He and Hayden were on the staff of that school. In the year 1840, in collaboration with Eleazar Parmly, S. Brown and E. Baker, he produced the first number of the first dental journal, the American Journal of Dental Science.
In 1838 Merritt, of Pittsburg, described the advantages of using a mallet for condensing gold.
F. Jackson, in 1846, introduced crystal or sponge gold. In 1848
Thomas Evans made an amalgam composed of 'zinc and cadmium, which, however, was not a great success. The introduction of vulcanized rubber into prosthetic dentistry was due to Charles Goodyer in 1855. Dr. Barnum, in 1864, described the use of the rubber-dam for prolonged operations, an invention which produced great enthusiasm amongst his confreres, and a substantial recognition from them. Then, in 1870, Morrison invented the dental engine with direct transmission of power.
In our own country we will only make special mention of Sir John Tomes. In the words of Dr. Geist-Jacobi, " he was the most renowned dentist of the nineteenth century, a man who belonged to the whole civilized world and not to any one particular nation." The memory of his life's devotion to the science and practice of dental surgery, and his untiring and successful endeavours to place our profession on a sound and scientific educational basis, is still so fresh in our minds that we need not dwell upon his work in detail.
In the earlier years of the nineteenth century there were a great number of dental practitioners in the British Isles between whom, however, there was no sort of professional communication or cohesion. It soon became apparent that, for the sake of the profession and the public, this state of affairs needed improvement. The first movement in this direction was made in 1841 by George Waite; from lack of support, however, his efforts proved fruitless, and for another decade no progress was made.
For the history of the reform movement in the dental profession I must refer you to the book on that subject Alfred Hill published in 1877. The strenuous and sustained efforts of an earnest band of reformers led to the formation of the Odontological Society in November, 1856, and shortly after its god-child, the Dental Hospital of London and School of Dental Surgery, was established in Soho Square. This was the first establishment of its kind to be founded in Europe. The efforts of this band to secure the recognition of the Royal College of Surgeons was crowned with success in 1859 by the decision of that College to grant a diploma in dental surgery.
Somewhat later by the fusion of the two rival bodies, the Odontological Society and the College of Dentists, into the Odontological Society of Great Britain, a happy termination was put to the acrimonious warfare over fundamental principles which unfortunately marred the infancy of the modern profession of dental surgery.
The steady and rapid progress which followed the foundation of our branch of the surgical profession upon a scientific, educational basis, culminated in the passing in 1878 of the Dentists Act, which has placed us under the protection and control of the law, and enabled us to expand on broad lines, and consolidate our ranks in professional security. This Act, although subsequent developments have proved it to have weak points, still' offers wide potentialities for safeguarding our proper interests.
The greatest advance made in the nineteenth century was perhaps the discovery of the true nature of dental caries. The determination of its cause as a comnbined chemical and parasitic action was due chiefly to the remarks of Wedl, Leber and Rottenstein, Mills and Underwood, Black, and, above all, the brilliant work of Miller, of Berlin.
To conclude this sketch, I have extracted a few points of interest from the earlier British writers on dental subjects, hoping thereby to stimulate an interest in the many rare and curious books to be found in the Library.
In 1742 Joseph Hurlock, surgeon, published his "Treatise upon Dentition, or the Breeding of Teeth in Children." In it he describes the many ailments that infants are prone to during the dentition period, and enumerates many of the forms of treatment advocated by the ancients, The major part of the book, however, is devoted to an ardent advocation of the practice of lancing the gums over erupting teeth. He reports in quaint language twenty cases, in which he claims to have greatly benefited infants by this treatment who were suffering from a variety of disorders, including smallpox, measles and scarlatina. One case is really amusing. He was called to a child, aged I-years, suffering from convulsive twitchings, loose stools and retching; he promptly lanced the child's gums. Next day the child no better; lanced gums again. Next day heard the child was much better, so did not call for two days, when he was informed by the mother that on the night of the second day the child had passed large quantities of gooseberry skins and cherry stones-the nurse had confessed to allowing the child to eat about i lb. of these fruits. He claims the improvement in the child's condition as due to his lancing, which shows him to have been somewhat lacking in sense of proportion and rather obsessed with his particular hobby.
" A Treatise on the Teeth," by A. Tolver, 1752. He describes how the teeth receive nerves and vessels at the orifices in their roots, and how these were frequently shown to the common people by the ignorant amongst the tooth-drawers as the worms which would soon have devoured the whole tooth had they not been skilfully removed. He emphasizes the necessity of sound teeth for health in masticating food and mixing it with the saliva. He also points out the dangers of hasty feeding and the use of liquid aliments to men of sedentary habits. All kinds of sweetmeats and sugars, he says, contribute very much to the destruction of the teeth, because their gluey juices stick to the teeth; besides, sugars are of an acid, penetrant and corrosive nature. Those who love sugar and use it much rarely have good teeth-for instance, Dutch women. They are great tea drinkers; they do not sweeten it with loaf sugar as in England, but hold a piece of sugarcandy in the mouth which frequently serves for six to eight dishes of tea before it is dissolved, therefore it is very rare to find a Dutch woman of thirty or over with good teeth. He is very opposed to scaling, as it lays bare the necks of the teeth, and exhorts English ladies who have taken to this shocking practice to avoid becoming the dupes of foreign miscreants.
"A Treatise on the Teeth," Bartholomew Ruspini, surgeon-dentist, 1768. He says the causes of decay of the teeth are vapours arising from the stomach and lungs, keeping the head uncovered and exposed to the air and sleeping without a nightcap. He deduces that the particles exhaling from a carious tooth must be corrosive, as when the side of a tooth is decayed the contiguous one is affected, and when the top the opposite one which it touches in the act of closing is affected. Caries, he says, must be exposed and removed, and if the " cord" is opened it must be destroyed by the cautery or an instrument. "Such a cure cannot but be very torturing." When a " cord " has been destroyed the hole must be filled with lead of gold.
The first English book conceived and written in a scientific spirit is A Treatise on the Disorders and Deformities of the Teeth and Gums," by Thomas Berdmore, inember of the Surgeons' Company and Dentistin-Ordinary to his Majesty, second edition published in 1770. In the preface he says: " When first I resolved to devote my whole time and attention to that part of surgery which concerns the dentist's art I observed with regret that no material instruction was to be derived from the writers of this country who have touched on this subject. Therefore I endeavoured for my own improvement to collect carefully from my predecessor in business and from practice whatever I thought conducive to the advancement of it." In' this book is found the first mention in English literature of the use of the microscope in determining the structure of the teeth. He condemns the practice of transplantation of teeth, and says that if the replantation of teeth is so rarely successful, how much less can be the implantation of a tooth that can only roughly fit the socket and must press unevenly on the sides of the socket and inevitably cause pain and inflammation. He deprecates rapid extraction of teeth by mountebanks who advertise that they can take out a tooth quicker than other people can look at it; he likens the force used to that 95' of a blow from a hammer, and says it is a fruitful source of fracture of the alveolus. In an interesting chapter he describes some experiments he made to show the harmful action of many of the much advertised dentifrices of the period, and describes how -rapidly deep friction grooves could be worn by a short period of daily transverse brushing with these powders and an ordinary toothbrush. We remember well the demonstration given to us 130 years later on the same subject by our late distinguished colleague, Professor Miller.
An interesting addendum to the book by Paul Jullion, surgeondentist, 1781, is his list of fees, showing as it does the conditions prevailing at that time: The very much higher charges made for dentures containing human teeth conjure up before the imagination the horrible work of the body-snatchers and the high remuneration presumably extorted for their ghoulish trade.
In the preparation of this paper I desire to acknowledge the great assistance derived from two books-" Geschichte der Zahnheilkunde," by 'Geist-Jacobi, and " Notice sur l'histoire de l'Art dentaire," by Lemerle.
DISCUSSION.
The CHAIRMAN (Mr. C. F. Rilot) said the paper was one that did not lend itself to discussion, but should any member wish to speak upon it, it was open for him to do so. It was a most interesting paper, and there was not one line of it that they would have willingly missed.
Mr. F. J. BENNETT congratulated the Section upon possessing a Librarian who was so thorough in working up the resources of the Library. Those who had dipped into that inexhaustible treasure knew well how much pleasure and instruction was to be found in the noble Library that now existed. If he were inclined to be captious, he thought there were two names that should have appeared in the list of notable dentists. One important person in the history of dentistry was William Robertson, of Birmingham, who was the first to point out that caries was due to external action, and not to inflammation of the pulp. Anyone who would take the trouble to read Mr. Robertson's paper in the first volume of the Transactions of the old Odontological Society would find that Mr. Robertson not only dealt with the pathology of decay, but advocated dentistry in the Army, and referred to many other matters which were even now being discussed. Another name that should be mentioned was that of James Salter, who was also a pioneer. He thought the subject of the paper could be very much expanded by those who desired to follow in Mr. Densham's footsteps.
Mr. G. R. SHIACH said he had listened to the paper with very great pleasure, because in the previous week he had listened to a paper on the same subject read by Dr. Shennan at the Odonto-Chirurgical annual meeting in Edinburgh. It had struck him as a curious coincidence that he should hear two papers equally interesting but quite dissimilar within a week. Dr. Shennan, using lantern slides, referred to the early forms of instruments, so early that they seemed almost prehistoric. Both the lecturers noted that though early man was addicted to war, and had teeth very subject to traumatic conditions, extraction of the teeth was not a usual form of treatment, a rather surprising fact.
Mr. GEO. THOMSON said that although the paper did not lend itself to discussion, the members were very much gratified at the splendid paper Mr. Densham had prepared. He had been a little surprised to hear nothing of dentistry from the Chinese standpoint, because he had always understood that some form of dentistry was practised in China from the very early times. The paper had shown that there was a great deal to be gained by looking outside the profession of dentistry, because a great deal had been made known by the practitioners of surgery and medicine. He emphas4zed the value of the Library, for some of the superlative things said on our own speciality were to be found in such a book as Dr. Cavanagh's on the Care of' the Body, in which appeared a very emphatic statement as to the importance of the care of the teeth, Dr. Cavanagh stating that a carious or decomposing tooth in the mouth was just as bad as a patient sucking a festering wound on the arm. Or, again, Dr. Savill, in the second volume of his work on Medicine, made the surprising statement in referring to the results of defective teeth that one owner of such teeth committed suicide owing to the condition of his mouth. There were many other books that were of interest to the dental profession, for example, Dr. Harry Campbell's book on Treatment, which showed very clearly that the teeth were of great importance.
Mr. W. HERN said one impression which the very interesting paper left upon him was the cosmopolitan character of dental surgery. From Germany came the suggestion for a plaster-model, from France the first artificial substitutes for the natural teeth, and from another country wax impressions. America had added its quota to the list, but the paper disposed of any contention of one nation playing a chief part in the discoveries of dental surgery.
Mr. A. DENSHAM, in reply, thanked the members for the very kind manner in which they had received his maiden effort before the Section, and asked indulgence for touting for his own special branch, the Library. He felt that the intensely interesting nature of the Library was not fully appreciated by many of the members. The interest of taking up any line of investigation was that so many side-issues opened up, and with a large library to fall back upon there was every opportunity for pleasure and enjoyment, the difficulty being to know when to stop. It was a very difficult matter for a busy practitioner to read much beyond keeping abreast with the events of the passing day, but, as had been pointed out, it was a very desirable thing to realize that dentistry was not the narrow profession which some were content to regard it. It was good for a man's humility to realize how much he was indebted to other nations for benefits received. In preparing the paper he had been struck by the fact that almost all that was known of dentistry, except in minute details of technique, had come from the surgical and medical profession. Of all the earlier writers not one was a dentist pure and simple. He was very interested in the question of over-elaboration of dental conservative work that had
